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(54) ENDOSCOPE SYSTEM

(67)  Anendoscope system according to the present

invention is an endoscope system including an endo- F I G 2
scope including an inserted portion and a connector por- -
tion, and a water-resistant cap configured to be airtightly
installed at the connector portion. The connector portion
includes a base portion, a sleeve portion, and an airtight-
ness release portion provided at an end portion of the
sleeve portion and configured to release an airtight state
between the connector portion and the water-resistant
cap. The water-resistant cap includes a cap main body
and an abutting portion configured to abut on the sleeve
portion. When the water-resistant cap is installed at the
connector portion, the endoscope system takes any state
of a first state where the abutting portion abuts on the
sleeve portion at a side of the base portion with respect
to the airtightness release portion to hold an airtightness
between the water-resistant cap and the connector por-
tion, and a second state where the abutting portion abuts
on or faces the sleeve portion including the airtightness
release portion to become non-airtight between the wa-
ter-resistant cap and the connector portion.

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 315 059 A1 2

Description

Field

[0001] The presentinvention relates to an endoscope
system.

Background

[0002] Conventionally, in the field of medicine, an en-

doscope system is employed when an inside of a subject
such as a patient is observed. The endoscope system
includes an endoscope, for example, where an image
sensoris provided atadistal end andincludes aninserted
portion to be inserted into a body cavity of the subject,
and an image processing device, which is coupled to the
endoscope via a cable and performs image processing
of an in-vivo image corresponding to an imaging signal
generated by the image sensor to display the in-vivo im-
age on a display unit or the like.

[0003] On the endoscope, which the cable is removed
before and after the observation inside the subject, a ster-
ilization treatment by, what is called, an autoclave or the
like and a disinfectant treatment by an antiseptic solution
are performed. In this respect, such that liquid such as
water vapor and the antiseptic solution does notinternally
enter from an electric connector of the endoscope, a wa-
ter-resistant cap is installed at an electric connector por-
tion of the endoscope (for example, see Patent Literature
1). When an elastic member, such as an O-ring, provided
on a wall surface of the water-resistant cap is interposed
between the electric connector portion of the endoscope
and the water-resistant cap, for example, the electric con-
nector portion of the endoscope and the water-resistant
cap have a mutually airtight state. Citation List

Patent Literature

[0004] Patent Literature 1: JP 5-300870 A

Summary
Technical Problem

[0005] Now, in the sterilization by the autoclave or the
like, negative pressure processing is performed before
a sterilization process, and then, the sterilization process
is performed under a positive pressure environment. Af-
ter the sterilization, when the water-resistant cap is at-
tempted to be removed from the electric connector por-
tion of the endoscope whose inside is in a negative pres-
sure state, since the O-ring sticks to the wall surface of
the endoscope, there is a problem that the water-resist-
ant cap cannot be removed from the electric connector
portion of the endoscope.

[0006] The present invention has been made in view
of the above-described problem. An object of the present
invention is to provide an endoscope system that ensures
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easily removing a water-resistant cap from an electric
connector portion of an endoscope whose inside is in a
negative pressure state.

Solution to Problem

[0007] To solve the problem described above and to
achieve the object, an endoscope system according to
the present invention includes: an endoscope including
an inserted portion to be inserted into an inside of a sub-
ject and a connector portion for electrically coupling to
an external connector, the endoscope being configured
to observe the inside of the subject; and a water-resistant
cap configured to be airtightly installed at the connector
portion. The connector portion includes: a base portion
having a tubular shape; a tubular sleeve portion extend-
ing from the base portion and having a diameter smaller
than a diameter of the base portion; and an airtightness
release portion provided at an end portion of the sleeve
portion and configured to release an airtight state be-
tween the connector portion and the water-resistant cap.
The water-resistant cap includes: a tubular cap main
body having a closed bottom at one side; and an abutting
portion provided inside the cap main body and configured
to abut on the sleeve portion. When the water-resistant
cap is installed at the connector portion, the endoscope
system takes any state of a first state where the abutting
portion abuts on the sleeve portion on a side of the base
portion with respect to the airtightness release portion to
hold an airtightness between the water-resistant cap and
the connector portion, and a second state where the abut-
ting portion abuts on or faces the sleeve portion including
the airtightness release portion to make non-airtight be-
tween the water-resistant cap and the connector portion.
[0008] In the endoscope system according to the
presentinvention, the sleeve portion includes: an airtight-
ness portion that extends from the base portion, has a
tubular shape having a diameter smaller than the diam-
eter of the base portion, and is configured to be airtightly
coupled to the abutting portion; and a reduced diameter
portion that has a tubular shape that extends from an end
portion of the airtightness portion, the end portion of the
airtightness portion being at a side different from the side
of the base portion, the reduced diameter portion having
an outer peripheral surface with a diameter decreasing
toward a distal end, and the airtightness release portion
is provided at the reduced diameter portion.

[0009] In the endoscope system according to the
present invention, the airtightness release portion has a
cutout shape where the sleeve portion is cut out from a
distal end toward a proximal end.

[0010] In the endoscope system according to the
present invention, the airtightness release portion has a
chamfered end portion continuous with the distal end of
the sleeve portion.

[0011] In the endoscope system according to the
present invention, the airtightness release portion has a
hole.
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[0012] In the endoscope system according to the
present invention, the airtightness release portion has a
concave shape where a part of the outer peripheral sur-
face is depressed to an inner peripheral side.

[0013] In the endoscope system according to the
present invention, the airtightness release portion is
formed such that a part of the outer peripheral surface is
circumferentially depressed to the inner peripheral side.

Advantageous Effects of Invention

[0014] The present invention provides an advanta-
geous effect that a water-resistant cap can be easily re-
moved from an electric connector portion of an endo-
scope whose inside is in a negative pressure state.

Brief Description of Drawings
[0015]

FIG. 1 is a drawing schematically illustrating an en-
doscope system according to a first embodiment of
the present invention.

FIG. 2is a perspective view schematically illustrating
a first connector portion in the endoscope system
according to the first embodiment of the present in-
vention.

FIG. 3 is a perspective view illustrating an internal
structure of a water-resistant cap in the endoscope
system according to the first embodiment of the
present invention.

FIG. 4 is a cross-sectional view illustrating a state
where the water-resistant cap illustrated in FIG. 3 is
installed at the first connector portion illustrated in
FIG. 2.

FIG. 5A is a drawing that describes the installation
of the water-resistant cap illustrated in FIG. 3 with
respect to the first connector portion illustrated in
FIG. 2.

FIG. 5B is a drawing that describes the installation
of the water-resistant cap illustrated in FIG. 3 with
respect to the first connector portion illustrated in
FIG. 2.

FIG. 5C is a drawing that describes the installation
of the water-resistant cap illustrated in FIG. 3 with
respect to the first connector portion illustrated in
FIG. 2.

FIG. 6 is a drawing that describes the installation of
the water-resistant cap illustrated in FIG. 3 with re-
spect to the first connector portion illustrated in FIG.
2.

FIG. 7 is a drawing that describes the installation of
the water-resistant cap illustrated in FIG. 3 with re-
spect to the first connector portion illustrated in FIG.
2.

FIG. 8 is a drawing that describes an installation of
a conventional water-resistant cap with respect to a
conventional electric connector portion.
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FIG. 9 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to a first modification of the first embodiment of
the present invention.

FIG. 10 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to a second madification of the first embodiment
of the present invention.

FIG. 11 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to a third modification of the first embodiment of
the present invention.

FIG. 12 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to a fourth modification of the first embodiment
of the present invention.

FIG. 13 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to a fifth modification of the first embodiment of
the present invention.

FIG. 14 is a cross-sectional view schematically illus-
trating a part of the first connector portion in the en-
doscope system according to the fifth modification
of the first embodiment of the present invention.
FIG. 15 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to a sixth modification of the first embodiment of
the present invention.

FIG. 16 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to a seventh modification of the first embodiment
of the present invention.

FIG. 17 is a drawing schematically illustrating a first
connector portion of an endoscope system accord-
ing to an eighth modification of the first embodiment
of the present invention.

FIG. 18 is a drawing schematically illustrating an en-
doscope system according to a second embodiment
of the present invention.

FIG. 19 is a drawing schematically illustrating a con-
figuration of a main part of an operating unit in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 20 is a drawing schematically illustrating a con-
figuration of a main part of the operating unit in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 21 is a drawing schematically illustrating a con-
figuration of a main part of an inserted portion in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 22 is a drawing schematically illustrating a con-
figuration of a main part of the inserted portion in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 23 is a drawing schematically illustrating a con-
figuration of a main part of an ultrasound transducer
in the endoscope system according to the second
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embodiment of the present invention.

FIG. 24 is a drawing schematically illustrating a con-
figuration of a main part of a connector portion in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 25is across-sectional view of the first connector
portion taken along the line B-B illustrated in FIG. 24.
FIG. 26 is a drawing schematically illustrating a con-
figuration of a main part of the operating unit in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 27 is a drawing schematically illustrating a con-
figuration of a main part of the operating unit in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 28 is a drawing schematically illustrating a con-
figuration of a main part of the operating unit in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 29is a drawing schematically illustrating a con-
figuration of a main part of the ultrasound transducer
in the endoscope system according to the second
embodiment of the present invention.

FIG. 30 is a partial cross-sectional view taken along
the line C-C illustrated in FIG. 29.

FIG. 31 is a drawing schematically illustrating a con-
figuration of a main part of the ultrasound transducer
in the endoscope system according to the second
embodiment of the present invention.

FIG. 32is a drawing schematically illustrating a con-
figuration of a main part of the ultrasound transducer
in the endoscope system according to the second
embodiment of the present invention.

FIG. 33 is a drawing schematically illustrating a con-
figuration of a main part of the inserted portion in the
endoscope system according to the second embod-
iment of the present invention.

FIG. 34 is a cross-sectional view of a cable sheath
taken along the line D-D illustrated in FIG. 33. De-
scription of Embodiments

[0016] The following describes modes for carrying out
the invention (hereinafter referred to as "embodiments")
with reference to the attached drawings.

(First Embodiment)

[0017] FIG. 1is a drawing schematically illustrating an
endoscope system 1 according to a first embodiment of
the present invention. The endoscope system 1 is a sys-
tem that uses a property of an ultrasonic sound wave to
apply the ultrasonic sound wave to a subject, and then
visualizes its reflection. This endoscope system 1, as il-
lustrated in FIG. 1, includes an endoscope 2 and a water-
resistant cap 3 to be installed at the endoscope 2. The
endoscope 2 is an ultrasound endoscope, which is par-
tially insertable into the subject and has a function that
transmits the ultrasonic sound wave inside the subject
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and receives the reflection (an echo) reflected at the sub-
ject to output an echo signal. The endoscope 2 is con-
figured to be coupled to an image processing device 4
that receives the echo signal to generate an ultrasound
image corresponding to this echo signal, via a cable.
[0018] The endoscope 2 has a distal end portion in-
cluding an ultrasound transducer 211 that converts an
electrical pulse signal received from a processing device
into an ultrasonic pulse to irradiate the subject with it and
converts the ultrasonic echo reflected at the subject into
an electrical echo signal expressed in a voltage change
to output it. The ultrasound transducer 211 may be any
of a convex transducer, a linear transducer, and a radial
transducer. The endoscope 2 may be one that causes
the ultrasound transducer to mechanically scan, or may
be one that includes a plurality of elements in an array
shape as the ultrasound transducer to cause them to
mechanically scan by electronically switching elements
related to transmitting and receiving or by delaying trans-
mitting and receiving of the respective elements.

[0019] The endoscope 2, which usually includes anim-
aging optical system and an imaging element, is inserted
into an alimentary canals (an esophagus, a stomach, a
duodenum, and a large intestine) or respiratory organs
(a trachea and a bronchus) of the subject to ensure cap-
turing the alimentary canals, the respiratory organs, and
their peripheral organs (a pancreas, a gallbladder, a bile
duct, a biliary tract, a lymph node, a mediastinum organ,
ablood vessel, and the like). It is not limited to the endo-
scope 2, and an ultrasonic probe that does not include
the imaging optical system and the imaging element may
be employed.

[0020] The endoscope 2, as illustrated in FIG. 1, in-
cludes an inserted portion 21, an operating unit 22, a
universal cord 23, and a connector 24. A "distal end side"
described below means a distal end side of the inserted
portion 21. A "proximal end side" described below means
a side separating from the distal end of the inserted por-
tion 21.

[0021] The inserted portion 21 is a part inserted into
the subject. This inserted portion 21, as illustrated in FIG.
1, includes a rigid member 212 that holds the ultrasound
transducer 211 at a distal end, a curving portion 213 cou-
pled to the proximal end side of the rigid member 212 to
be configured to curve, and a flexible tube portion 214
coupled to the proximal end side of the curving portion
213 to have flexibility.

[0022] Here, inside the inserted portion 21, although a
specific illustration is omitted, a light guide that transmits
illuminating light supplied from a light source device (not
illustrated) and a plurality of signal cables that transmit
various signals are drawn, and a processing tool insertion
path for inserting a treatment tool is formed.

[0023] The operating unit 22 is a part coupled to the
proximal end side of the inserted portion 21 to accept
various operations from a doctor or the like. The opera-
tions, for example, include an angle operation, an air sup-
ply and water supply operation, and a suction operation.
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This operating unit 22, as illustrated in FIG. 1, includes
a curving knob 221 for curving operation on the curving
portion 213. At the operating unit 22, a treatment tool
insertion port 222 that communicates with the treatment
tool insertion path formed inside the inserted portion 21
to insert the treatment tool into this treatment tool inser-
tion path, and an air supply and water supply port 223
that communicates with an air supply and water supply
path formed inside the inserted portion 21 to pass gas or
liquid through this air supply and water supply path are
formed.

[0024] Inside the universal cord 23, a plurality of signal
cables that extend from the operating unit 22 to transmit
various signals and a cable at which an optical fiber and
the like that transmit the illuminating light supplied from
the light source device are arranged are drawn.

[0025] The connector 24 is provided at a distal end of
the universal cord 23. Then, the connector 24 includes
a first connector portion 241 to which a connector portion
of a scope cable that holds a plurality of signal cables is
coupled, to be coupled to the above-described image
processing device 4, and a second connector portion 242
to which a cable at which an optical fiber and the like are
arranged is coupled, to be coupled to the light source
device.

[0026] The following describes a structure of the first
connector portion 241. FIG. 2 is a perspective view sche-
matically illustrating the first connector portion 241 in the
endoscope system 1 according to the first embodiment
of the present invention. The first connector portion 241
is an electric connector for being electrically coupled to
the plurality of signal cables internally mounted on the
universal cord 23. The first connector portion 241, as
illustrated in FIG. 2, has a cylindrical shape that covers
aterminal Te (see FIG. 4) electrically coupled to the plu-
rality of signal cables. Although a specific illustration is
omitted, the terminal Te is arranged so as to airtightly
obstruct an inside of the first connector portion 241 by
an O-ring or the like.

[0027] the first connector portion 241 includes a cou-
pling portion 2411 coupled to a connector portion (not
illustrated) of the scope cable coupled to the image
processing device 4, and a protruding portion 2412
formed by projecting outside from a proximal end (an end
portion at a lower side in FIG. 2) of the coupling portion
2411. In the first connector portion 241, the protruding
portion 2412 fits into an aperture formed at a connector
casing 240 that constitutes the connector 24, and this
aperture is airtightly obstructed by an O-ring or the like.
[0028] The coupling portion 2411, as illustrated in FIG.
2,includes a cylindrically-shaped base portion 2411athat
extends from the protruding portion 2412, an airtightness
portion 2411b that extends from the base portion 2411a
toward a side different from a side of the protruding por-
tion 2412, has a cylindrical shape having a diameter
smaller than a diameter of the base portion 2411a, and
is configured to be airtightly coupled to the water-resist-
ant cap 3 described later, and areduced diameter portion
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2411c that has a cylindrical shape that extends from an
end portion of the airtightness portion 2411b being at a
side different from a side of the base portion 2411a and
whose diameter that forms an outer peripheral surface
decreases toward an distal end. At the reduced diameter
portion 2411c, a cutout portion 2411d cut out from the
distal end toward a proximal end is formed. The cutout
portion 2411d forms an arc-shaped cutout surface that
forms an edge end of the reduced diameter portion
2411c. In the first embodiment, the airtightness portion
2411b andthe reduced diameter portion 2411c constitute
a sleeve portion.

[0029] At the base portion 2411a, two locking pins
2413 for locking the water-resistant cap 3 (see FIG. 3)
on the first connector portion 241 are installed so as to
project from the outer peripheral surface.

[0030] On the endoscope 2, as described above, be-
fore and after the ultrasonic diagnostics inside the sub-
ject, the scope cable is removed from the first connector
portion 241, and then, the sterilization treatment by an
autoclave or the like and the disinfectant treatment by an
antiseptic solution are performed. In this respect, In order
to provide two functions: a watertight function that pre-
vents liquid such as water vapor and the antiseptic solu-
tion from entering inside the first connector portion 241
and an airtight function that prevents sterilization gas
from internally entering, the water-resistant cap 3 (see
FIG. 3) is installed at the first connector portion 241.
[0031] FIG. 3is a perspective view illustrating an inter-
nal structure of the water-resistant cap 3 installed at the
first connector portion 241. FIG. 4 is a cross-sectional
view illustrating a state where the water-resistant cap 3
has been installed at the first connector portion 241. The
water-resistant cap 3, as illustrated in FIG. 3 and FIG. 4,
includes a cap main body 31, a first packing 32 (an abut-
ting portion), a cam main body 33, and a second packing
34.

[0032] The cap main body 31, as illustrated in FIG. 3
and FIG. 4, includes a cylindrically-shaped sidewall por-
tion 31a that allows the coupling portion 2411 to be in-
serted and a bottom portion 31b that obstructs one end
of the sidewall portion 31a, and is formed in a cylindrical
shape with a closed bottom at one side having an aper-
ture portion 31c at the other end of the sidewall portion
31a. On an inner surface of the bottom portion 31b (a
bottom surface of the cap main body 31), ribs 31d are
provided upright. Then, as illustrated in FIG. 4, when the
water-resistant cap 3 is installed at the first connector
portion 241, this rib 31d houses a part of the coupling
portion 2411 in a hollow space formed by this rib 31d and
the sidewall portion 31a.

[0033] The first packing 32, which has a ring shape, is
installed on an inner surface of the sidewall portion 31a.
As illustrated in FIG. 4, the first packing 32 includes a
convex portion 32a that abuts on an outer peripheral sur-
face of the coupling portion 2411, specifically, an outer
peripheral surface of the airtightness portion 2411b to
keep airtightness of the inside of the first connector por-
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tion 241 when the water-resistant cap 3 is installed at the
first connector portion 241.

[0034] The cam main body 33, which has a cylindrical
shape that allows the coupling portion 2411 to be insert-
ed, is installed at a side of the aperture portion 31c on
the inner surface of the sidewall portion 31a. At this cam
main body 33, as illustrated in FIG. 3, two locking grooves
33ainto which the two locking pins 2413 are each insert-
ed are formed.

[0035] Each of the two locking grooves 33a, as illus-
trated in FIG. 3, has an approximately L shape including
a first locking groove 331 that extends from one end (an
end portion at the aperture portion 31c side) toward the
other end (an end portion at a side of the bottom portion
31b), and a second locking groove 332 that extends from
the first locking groove 331 in a rotation direction center-
ing a center axis (not illustrated) of the cam main body
33 and with being inclined toward the bottom portion 31b
side. That is, in the first embodiment, as a locking struc-
ture of the first connector portion 241 and the water-re-
sistant cap 3, a bayonet-type locking structure is em-
ployed.

[0036] Thesecond packing 34, which has aring shape,
is installed at the aperture portion 31c in a state where a
part of the second packing 34 is inserted into a clearance
between the cam main body 33 and the inner surface of
the sidewall portion 31a. Then, as illustrated in FIG. 4,
when the water-resistant cap 3 is installed at the first
connector portion 241, the second packing 34 abuts on
the protruding portion 2412 to keep the airtightness of
the inside of the first connector portion 241.

[0037] Subsequently, the installation of the water-re-
sistant cap 3 with respect to the first connector portion
241 willbe described with reference to FIGS. 510 8. FIGS.
5A to 5C are drawings that describe the installation of
the water-resistant cap 3 with respect to the first connec-
tor portion 241.

[0038] When the water-resistant cap 3 is installed at
the first connector portion 241, first, as illustrated in FIG.
5A, the water-resistant cap 3 is fitted in the first connector
portion 241. In this respect, the locking pin 2413 becomes
in a state housed in the first locking groove 331 (herein-
after, referred to as a first locking state).

[0039] FIG. 6 is a drawing that describes the installa-
tion of the water-resistant cap 3 with respect to the first
connector portion 241, and a cross-sectional view illus-
trating a positional relation between the first packing 32
and the coupling portion 2411 in the first locking state.
In the firstlocking state, asiillustrated in FIG. 6, the convex
portion 32a of the first packing 32 abuts on the reduced
diameter portion 2411c, or is arranged at a position faced
the reduced diameter portion 2411c. In view of this, the
first locking state makes non-airtight between the first
connector portion 241 and the water-resistant cap 3, and
does not become in the airtight state.

[0040] Thereafter, as illustrated in FIG. 5B, the water-
resistant cap 3 is rotated along a forming direction of the
second locking groove 332 with respect to the first con-
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nector portion 241. In this respect, the locking pin 2413
moves along the second locking groove 331. According-
ly, the water-resistant cap 3 is pushed into a direction
approaching the first connector portion 241. Hereinafter,
alocking state where the locking pin 2413 has moved to
an end portion of the second locking groove 332 being
an end portion at a side different from a side of the first
locking groove 331 is referred to as a second locking
state (see FIG. 5C).

[0041] Inthe second locking state, asillustrated in FIG.
4, the convex portion 32a of the first packing 32 is ar-
ranged at a position abutting on the outer peripheral sur-
face of the airtightness portion 2411b to be in a state
where the airtightness inside the first connector portion
241 is kept. In this second locking state, a negative pres-
sure state is made, for example, by a suction inside of
the endoscope 2, to sterilize the endoscope 2.

[0042] After the sterilization treatment is terminated,
an operator rotates the water-resistant cap 3 to change
the state from the second locking state to the first locking
state, and then removes the water-resistant cap 3 from
the first connector portion 241.

[0043] FIG. 7 is a drawing that describes the installa-
tion of the water-resistant cap 3 with respect to the first
connector portion 241, and a cross-sectional view illus-
trating a positional relation between the first packing 32
and the coupling portion 2411 in the first locking state
after the sterilization treatment. In the first locking state
after the sterilization treatment or the disinfectant treat-
ment, as illustrated in FIG. 7, a part of the convex portion
32a of the first packing 32 is arranged at a position faced
the cutout portion 2411d of the reduced diameter portion
2411c. Thus, the airtight state between the convex por-
tion 32a and the coupling portion 2411 is released to
return the negative pressure state of the first connector
portion 241 to a normal pressure state. Thus, the cutout
portion 2411dfunctions as an airtightness release portion
configured to release the airtight state between the first
connector portion 241 and the water-resistant cap 3.
[0044] FIG. 8isadrawingthatdescribes an installation
of a conventional water-resistant cap with respect to a
conventional electric connector portion. Compared to
FIG. 7, in a case of the reduced diameter portion 2411c
that does not include the cutout portion 2411d, when the
water-resistant cap 3 is rotated to change the state from
the second locking state to the first locking state, the con-
vex portion 32ais pulled to a side of the reduced diameter
portion 2411c in a state where the convex portion 32a is
attached to the airtightness portion 2411b. Thus, for ex-
ample, as illustrated in FIG. 8, the convex portion 32a is
attached to the airtightness portion 2411b or the reduced
diameter portion 2411c to be in a state where the airtight-
nessis kept. In view ofthis, even when the water-resistant
cap 3 is rotated to make the first locking state, the airtight
state (the negative pressure state) of the first connector
portion 241 remains to be kept. Thus, sometimes, the
water-resistant cap 3 cannot be removed from the first
connector portion 241.
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[0045] According to the above-described first embod-
iment of the present invention, in the connector portion
(the first connector portion 241) of the endoscope 2, the
cutout portion 2411d where a part of the reduced diam-
eter portion 2411c is cut out is formed. When the water-
resistant cap 3 is rotated to change the state from the
second locking state to the first locking state, the airtight
state between the convex portion 32a of the first packing
32 and the reduced diameter portion 2411c is released,
thus ensuring easily removing a water-resistant cap from
an endoscope whose inside is in the negative pressure
state.

[0046] According to the first embodiment, the cutout
portion 2411d is formed at the reduced diameter portion
2411c, thus, as described above, ensuring easily remov-
ing the water-resistant cap from an electric connector
portion of the endoscope, and ensuring surely keeping
the airtight state between the water-resistant cap 3 and
the first connector portion 241 when the water-resistant
cap 3 becomes in the second locking state, specifically
the airtight state between the convex portion 32a and the
airtightness portion 2411b.

[0047] Accordingto the first embodiment, the diameter
of the reduced diameter portion 2411c is reduced toward
the distal end. Thus, the reduced diameter portion 2411¢
functions as a guide unit when the convex portion 32a
and the cam main body 33 are installed at the first con-
nector portion 241, and damage of the convex portion
32ain accordance with this installation can be restrained.
[0048] In the above-described first embodiment, the
cutout portion 2411d is described as one where the re-
duced diameter portion 2411c is cut out in an arc shape
(an approximately semicircular shape). However, the
cutout portion 2411d is not limited to this. The following
describes modifications of the first embodiment of the
present invention.

(First Modification of First Embodiment)

[0049] Subsequently, afirstmodification of the firstem-
bodiment of the present invention will be described. FIG.
9is adrawing schematically illustrating the first connector
portion 241 in the endoscope system 1 according to the
first modification of the first embodiment of the present
invention. The first modification has a shape where an
edge end of the cutout portion 2411d is chamfered. A
cutout portion 2411e according to the first modification,
as illustrated in FIG. 9, has a shape where the reduced
diameter portion 2411c¢ is cut out from the distal end to-
ward the proximal end, and furthermore, both ends of the
cutout portion 2411e continuous with the distal end of
the reduced diameter portion 2411c in a circumferential
direction are chamfered. According to the first modifica-
tion, when the water-resistant cap 3 is installed at the
first connector portion 241, the damage of the convex
portion 32a in accordance with this installation can be
further surely restrained.
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(Second Modification of First Embodiment)

[0050] Subsequently, a second modification of the first
embodiment of the present invention will be described.
FIG. 10 is a drawing schematically illustrating the first
connector portion 241 in the endoscope system 1 ac-
cording to the second modification of the first embodi-
ment of the present invention. A cutout portion 2411f ac-
cording to the second modification, as illustrated in FIG.
10, has a shape where the reduced diameter portion
2411c is cut out from the distal end toward the proximal
end in a V shape.

(Third Modification of First Embodiment)

[0051] Subsequently, a third modification of the first
embodiment of the present invention will be described.
FIG. 11 is a drawing schematically illustrating the first
connector portion 241 in the endoscope system 1 ac-
cording to the third modification of the first embodiment
of the present invention. A cutout portion 2411g accord-
ing to the third modification, as illustrated in FIG. 11, has
ashape where the reduced diameter portion 2411cis cut
out from the distal end toward the proximal end in an
approximately U shape.

(Fourth Modification of First Embodiment)

[0052] Subsequently, a fourth modification of the first
embodiment of the present invention will be described.
FIG. 12 is a drawing schematically illustrating the first
connector portion 241 in the endoscope system 1 ac-
cording to the fourth modification of the first embodiment
of the present invention. A cutout portion 2411h accord-
ing to the fourth modification, as illustrated in FIG. 12,
has a hole shape that communicates between an inner
surface and the outer peripheral surface of the reduced
diameter portion 2411c.

(Fifth Modification of First Embodiment)

[0053] Subsequently, afifth modification of the firstem-
bodiment of the present invention will be described. FIG.
13 is a drawing schematically illustrating the first connec-
tor portion 241 in the endoscope system 1 according to
the fifth modification of the first embodiment of the
presentinvention. FIG. 14 is a cross-sectional view sche-
matically illustrating a part of the first connector portion
241 inthe endoscope system 1 according to the fifth mod-
ification of the first embodiment of the present invention.
The cross-sectional view illustrated in FIG. 14 is a cross-
sectional view whose cut surface is a planar surface par-
allel to a center axis (a cylindrical axis) of the coupling
portion 2411. A cutout portion 2411i according to the fifth
modification, as illustrated in FIG. 13, has a concave
shape where a part of the above-described outer periph-
eral surface of the reduced diameter portion 2411c is
depressed to an inner peripheral side over the circum-
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ferential direction. In other words, the cutout portion 2411i
has a shape where an outer surface of the reduced di-
ameter portion 2411c (see FIG. 2) is cut out over the
circumferential direction. The cutout portion 2411i, as il-
lustrated in FIG. 14, has a stepped shape in a sectional
side view viewed from a direction perpendicular to the
center axis of the coupling portion 2411. According to the
fifth modification, a region where this reduced diameter
portion 2411cand the convex portion 32a are contactless
in the first locking state is large compared with the above-
described first embodiment, thus ensuring further surely
returning the state to the normal pressure state. In the
fifth modification, it has been described that the surface
at the depressed part of the cutout portion 2411i has a
shape orthogonally bent (see FIG. 14). However, this
may have a shape that forms a curved surface.

(Sixth Modification of First Embodiment)

[0054] Subsequently, a sixth modification of the first
embodiment of the present invention will be described.
FIG. 15 is a drawing schematically illustrating the first
connector portion 241 in the endoscope system 1 ac-
cording to the sixth modification of the first embodiment
of the presentinvention. A cutout portion 2411j according
to the sixth modification, as illustrated in FIG. 15, has a
concave shape where a part of the outer peripheral sur-
face of the reduced diameter portion 2411c is depressed
to the inner peripheral side.

(Seventh Modification of First Embodiment)

[0055] Subsequently, aseventh modification of the first
embodiment of the present invention will be described.
FIG. 16 is a drawing schematically illustrating the first
connector portion 241 in the endoscope system 1 ac-
cording to the seventh modification of the first embodi-
ment ofthe presentinvention. Areduced diameter portion
2411k according to the seventh modification, as illustrat-
ed in FIG. 16, is formed such that, compared with the
above-described reduced diameter portion 2411c, a
length in an extending direction is shortened, and an in-
clined angle between the outer peripheral surface of the
airtightness portion 2411b and the outer peripheral sur-
face of this reduced diameter portion 2411k is increased.
In this reduced diameter portion 2411k, the outer periph-
eral surface, which is an inclined surface, functions as
an airtightness release portion that releases the airtight
state between the first connector portion 241 and the
water-resistant cap 3.

(Eighth Modification of First Embodiment)

[0056] Subsequently, an eighth modification of the first
embodiment of the present invention will be described.
FIG. 17 is a drawing schematically illustrating a first con-
nector portion 241ain the endoscope system 1 according
to the eighth modification of the first embodiment of the
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present invention. The first connector portion 241a ac-
cording to the eighth modification includes an expanded
diameter portion 24111, instead of the above-described
reduced diameter portion 2411c. The expanded diameter
portion 24111 has a cylindrical shape that extends from
the end portion of the airtightness portion 2411b, the end
portion at the side different from the base portion 2411a
side, and has a diameter that forms an inner surface in-
creases toward the distal end. A cutout portion 2411 m,
similar to the above-described cutout portion 2411d, has
a cutout shape where the expanded diameter portion
24111 is cut out from a distal end toward a proximal end.
The cutout portions or the reduced diameter portions ac-
cording to the above-described first to seventh modifica-
tions may be applied to this. The eighth modification, for
example, can obtain the above-described advantageous
effect when the first packing 32 is formed at a side of the
rib 31d.

[0057] In the above-described first embodiment and
first to fourth, sixth, and eighth modifications, it has been
described that one cutout portion is formed. However, a
plurality of cutout portions may be provided. When the
plurality of cutout portions are provided, the respective
cutout portions may have an identical size or different
sizes, and, for example, may be a combination of those
in the first embodiment and the first to seventh modifica-
tions as necessary.

[0058] In the above-described first embodiment and
first to eighth modifications, it has been described that
the endoscope 2 is an ultrasound endoscope where a
part of it can be inserted into the subject, and having the
function that transmits the ultrasonic pulse toward the
subject and receives the ultrasonic echo reflected at the
subject to output the echo signal and the function that
captures the inside of the subject to output the image
signal. However, for example, the above-described
structures of the electric connector portion and the water-
resistant cap may be applied to an endoscope that has
only the function that captures the inside of the subject
to output the image signal and an endoscope that has
only the function that transmits the ultrasonic pulse to-
ward the subject and receives the ultrasonic echo reflect-
ed at the subject to output the echo signal.

(Second Embodiment)

[0059] Subsequently, a second embodiment of the
present invention will be described. FIG. 18 is a drawing
schematically illustrating an endoscope system accord-
ing to the second embodiment of the present invention.
An endoscope system 1a is a system that performs the
ultrasonic diagnostics inside the subject such asahuman
using an ultrasound endoscope. This endoscope system
1a, as illustrated in FIG. 18, includes an endoscope 2a,
the water-resistant cap 3 installed at the endoscope 2a,
and the image processing device 4.

[0060] The endoscope 2a, as illustrated in FIG. 18, in-
cludes the inserted portion 21, the operating unit 22, the
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universal cord 23, and a connector 25.

[0061] In the second embodiment, the operating unit
22, as illustrated in FIG. 18, includes the curving knob
221, and includes a first operating unit 260 removably
coupled to the universal cord 23, a second operating unit
261 at which the treatment tool insertion port 222 is pro-
vided, a third operating unit 262 at which the air supply
and water supply port 223 is provided, and a fourth op-
erating unit 263 coupled to the third operating unit 262
at one end and coupled to the inserted portion 21 at the
other end.

[0062] The connector 25 is provided at a distal end of
the universal cord 23. Then, the connector 25 includes
a first connector portion 251 to which a connector portion
of a scope cable that holds a plurality of signal cables is
coupled, to be configured to be coupled to the above-
described image processing device 4 and water-resistant
cap 3, and a second connector portion 252 to which a
cable at which an optical fiber and the like are arranged
is coupled, to be coupled to the light source device.
[0063] FIG. 19is adrawing schematically illustrating a
configuration of a main part of the operating unit in the
endoscope system according to the second embodiment
of the present invention, and a partial cross-sectional
view taken along the line A-A illustrated in FIG. 18. As
illustrated in FIG. 19, the third operating unit 262 has an
end portion at a side coupled to the fourth operating unit
263, and at this end portion, a rotation prevention mem-
ber 264 that prevents the fourth operating unit 263 from
rotating around a center axis (a longitudinal axis of the
operating unit 22) of the third operating unit 262 is pro-
vided. Here, the third operating unit 262 forms a hole
having an approximately octagon shape. The fourth op-
erating unit 263 has outer peripheries at parts coupled
to the third operating unit 262, and at theses outer pe-
ripheries, planar portions are formed. The rotation pre-
vention member 264 has an approximately-octagon-
shaped ring shape, thus ensuring preventing the fourth
operating unit 263 from rotating around the center axis
ofthe third operating unit262. Itis notlimited to the above-
described octagon shape, and it is possible to employ a
shape having at least one planar portion and a shape
that does not have continuous rotation symmetry, such
as an elliptical shape.

[0064] FIG. 20 is a drawing schematically illustrating a
configuration of a main part of the operating unit in the
endoscope system according to the second embodiment
of the present invention, and a cross-sectional view
whose cut surface is a planar surface perpendicular to
an extending direction of the air supply and water supply
port223. Asillustrated in FIG. 20, the air supply and water
supply port 223 holds a water filling base 225 for air sup-
ply and water supply, for example, sending liquid into a
balloon provided at the distal end (the ultrasound trans-
ducer 211) of the inserted portion 21. Here, inside the air
supply and water supply port 223, hole 223a having pla-
nar portions 223b is formed. The water filling base 225
has outer peripheries at parts coupled to the hole 223a,
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and these outer peripheries form shapes having planar
portions 225a provided corresponding to the planar por-
tions 223b of the hole 223a. When the air supply and
water supply port 223 is coupled to the water filling base
225, they are coupled one another with the above-de-
scribed planar portions 223b and 225a contacting one
another, thus ensuring restraining the water filling base
225 from rotating around a center axis of the hole 223a.
As described above, it is only necessary that the hole
223a and the water filling base 225 have a shape that
does not have the continuous rotation symmetry.
[0065] FIG. 21 is a drawing schematically illustrating a
configuration of a main part of the inserted portion in the
endoscope system according to the second embodiment
of the present invention, and a perspective view illustrat-
ing a part of the rigid member 212 and the curving portion
213.FIG. 22 is adrawing schematically illustrating a con-
figuration of a main part of the inserted portion in the
endoscope system according to the second embodiment
of the present invention, and a drawing illustrating an
enlarged coupling part of the rigid member 212 and the
curving portion 213 among the configuration illustrated
in FIG. 21. FIGS. 21 and 22 illustrate a configuration
where an outer coat of the inserted portion 21 has been
removed. The rigid member 212 includes an ultrasonic
functional portion 215 that has an ultrasound transducer
27, a holding port continuous with the ultrasonic function-
al portion 215 at one end and coupled to the curving
portion 213 at the other end to hold an objective lens and
an illumination lens, and a tubular endoscope functional
portion 216 at which a treatment tool injection hole cou-
pled to the treatment tool insertion port 222 is formed.
The endoscope functional portion 216 is housed in the
curving portion 213 to fit to it, thus being coupled to the
curving portion 213.

[0066] The curving portion 213 has a part coupled to
the endoscope functional portion 216, and at this part, a
caulking portion 213a is formed. The caulking portion
213a has a scale shape formed such that a C-shaped
slit is formed at a part of the curving portion 213. This
caulking portion 213a is pressed onto the endoscope
functional portion 216, thus ensuring preventing the rigid
member 212 from exiting from the curving portion 213.
[0067] FIG. 23 is a drawing schematically illustrating a
configuration of a main part of the ultrasound transducer
in the endoscope system according to the second em-
bodiment of the present invention, and a drawing of the
inserted portion 21 viewed from a direction perpendicular
to a longitudinal axis of the inserted portion 21. As illus-
trated in FIG. 23, at the ultrasonic functional portion 215,
afirst balloon holding groove 215a that is provided at the
distal end side of the ultrasound transducer 27 and has
a groove shape formed along the circumferential direc-
tion, and a second balloon holding groove 215b that is
provided at the proximal end side of the ultrasound trans-
ducer 27 and has a groove shape formed along the cir-
cumferential direction are formed.

[0068] In the second embodiment, an axis C1 passes
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through a center of the first balloon holding groove 215a
and is parallel to a longitudinal axis of the ultrasonic func-
tional portion 215. An axis C2 passes through a center
of the second balloon holding groove 215b and is parallel
to the longitudinal axis of the ultrasonic functional portion
215. Adistance d1 is a distance between the axis C1 and
the axis C2. An axis C3 passes through a center portion
in the longitudinal axis direction of the ultrasonic func-
tional portion 215, of the first balloon holding groove 215a
and is perpendicular to this longitudinal axis. An axis C4
passes through a center portion in the longitudinal axis
direction of the ultrasonic functional portion 215, of the
second balloon holding groove 215b and is perpendicular
to this longitudinal axis. A distance d2 is a distance be-
tween the axis C3 and the axis C4. In this case, the dis-
tances d1 and d2 satisfy a relation that d1/d2 < 0.1. The
satisfaction of this relation, when one end and the other
end of a balloon are arranged at the first balloon holding
groove 215a and the second balloon holding groove
215b, restrains a one-sided bulge and the like to ensure
efficiently expanding or contracting the balloon.

[0069] FIG. 24 is a drawing schematically illustrating a
configuration of a main part of the connector portion in
the endoscope system according to the second embod-
iment of the present invention, and a drawing illustrating
a configuration of the first connector portion 251. FIG. 25
is a cross-sectional view of the first connector portion
taken along the line B-B illustrated in FIG. 24. The first
connector portion 251 includes an outer cylinder 253 hav-
ing a tubular shape, and an inner cylinder 254 provided
inside the outer cylinder and is formed such that a plurality
of extending portions 254a that extend in a central axis
direction are formed along the circumferential direction.
At an outer periphery of the outer cylinder 253, one or a
plurality of (two in the second embodiment) base pins
253a that project in a radial direction are provided. The
first connector portion 251 is configured to be coupled to
only the connector portion of the scope cable having pat-
terns corresponding to coupling patterns by disposition
of the base pins 253a and the extending portions 254a,
or the water-resistant cap 3. This can prevent the first
connector portion 251 from being improperly coupled to
the connector portion of the scope cable and the water-
resistant cap 3.

[0070] As illustrated in FIG. 25, at the first connector
portion 251, an insulating member 255 that is formed
using resin having an insulation property, has a tubular
shape with a closed bottom at one-side, and includes a
cutout portion 255a formed such that a part of a side
surface of the insulating member 255 is cut out is provid-
ed. This insulating member 255 maintains ease of as-
sembly of the first connector portion 251, and the cable
is arranged via the cutout portion 255a where a part of
the side surface that extends from a bottom portion, thus
ensuring a creepage distance to have more surely the
insulating property between a cable of a patient ground
and a cable that transmits the ultrasonic signal.

[0071] FIGS. 26 to 28 are drawings schematically il-
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lustrating a configuration of a main part of the operating
unit in the endoscope system according to the second
embodiment of the present invention, and a drawing
where an outer coat of the second operating unit 261 has
been removed. FIG. 28 is a cross-sectional view whose
cut surface is a planar surface that passes through an
image quality adjustment hole 2610 illustrated in FIG. 27
and is parallel to an optical axis direction of a lens. The
second operating unit 261 internally includes a fiber hold-
ing portion 261a that extends from the distal end of the
inserted portion 21 to hold an optical fiber 28 for optically
transmitting the image signal, an optical element holding
portion 261cthat holds a plurality of lenses, and a plurality
of spacer rings and imaging elements IM, a lens holding
portion 261d supported to the fiber holding portion 261a
to hold at least one lens, a coiled spring 261e that inter-
poses between the fiber holding portion 261a and the
optical element holding portion 261c, and a cover 261b
that holds the fiber holding portion 261a and the optical
element holding portion 261c.

[0072] Atthecover 261b, the image quality adjustment
hole 2610 is formed between the fiber holding portion
261a and the optical element holding portion 261c, and
corresponding to an arranging position of the coiled
spring 261e. The image quality adjustment hole 2610 is
configured to be sealed by a sealing member 261f re-
movably provided atthe cover 261b. The sealing member
261f is fixedly secured to the cover 261b, for example,
by screwing. The seal of the image quality adjustment
hole 2610 by the sealing member 261f ensures prevent-
ing impurities such as waste and dust from attaching a
lens surface, and light from an outside of the cover 261b
from entering the plurality of lenses and imaging ele-
ments IM held by the optical element holding portion
261c.

[0073] Usually, when the endoscope 2a is used, as
illustrated in FIG. 26, the endoscope 2ais used in a state
sealed by the sealing member 261f. On the other hand,
in order to adjust the image quality, when the light is en-
tered into the plurality of lenses and imaging elements
IM held by the optical element holding portion 261c, the
outer coat of the second operating unit 261 is removed,
and the sealing member 261f is removed, thus making
a state that can take in the light from the image quality
adjustment hole 2610 and between wire rods of the coiled
spring 261e. This facilitates the image quality adjustment
process.

[0074] FIG. 29 is a drawing schematically illustrating a
configuration of a main part of the ultrasound transducer
in the endoscope system according to the second em-
bodiment of the present invention, and a drawing illus-
trating a configuration of the ultrasonic functional portion
215 removed from the endoscope functional portion 216.
FIG. 30 is a partial cross-sectional view taken along the
line C-Cillustrated in FIG. 29. FIG. 31 is a drawing sche-
matically illustrating a configuration of a main part of the
ultrasound transducer in the endoscope system accord-
ing to the second embodiment of the present invention,
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and a cross-sectional view whose cut surface is a planar
surface parallel to a paper surface of FIG. 29 and illus-
trating an acoustic lens and firstand second wall portions.
In the second embodiment, it is described that the ultra-
sound transducer 27 is a convex-type ultrasound trans-
ducer as illustrated in FIG. 21 and a one-dimensional
array (a 1D array) where a plurality of piezoelectric ele-
ments 271 are arranged in line.

[0075] The ultrasound transducer 27 includes the plu-
rality of piezoelectric elements 271 that have prismatic
shapes and are formed by being arranged with longitu-
dinal directions together, a plurality of first acoustic
matching layers 272 each provided at an outer surface
side of this ultrasound transducer 27 with respect to the
piezoelectric elements 271, a second acoustic matching
layer 273 provided at a side opposed to a side that con-
tacts the piezoelectric elements 271, of the plurality of
firstacoustic matchinglayers 272, a backing material 274
provided at a side opposed to a side that contacts the
first acoustic matching layers 272, of the piezoelectric
elements 271 and filled between the piezoelectric ele-
ments 271, and an acoustic lens 275 provided at a side
opposed to a side that contacts the first acoustic matching
layers 272, of the second acoustic matching layer 273.
[0076] The first acoustic matching layers 272 and the
second acoustic matching layer 273, which are formed
using a super engineering plastic of epoxy resin, poly-
etherimide, and the like, match acoustic impedance be-
tween the piezoelectric elements 271 and an observation
target so as to efficiently transmit sound (ultrasonic sound
wave) to the piezoelectric elements 271 and the obser-
vation target. The formation of the first acoustic matching
layers 272 and the second acoustic matching layer 273
using the super engineering plastic ensures improving
chemical resistance and mechanical strength, compared
with a case that uses the epoxy resin.

[0077] The backing material 274 attenuates unneces-
sary ultrasonic vibration generated by operation of the
piezoelectric elements 271. The backing material 274 is
formed using a material whose attenuation rate is large,
for example, the epoxy resin where a filler such as alu-
mina and zirconia is dispersed, and a rubber where the
above-described filler is dispersed.

[0078] Here, the backing material 274 is formed such
that liquid material for the backing material is cast into a
hollow space formed by a first wall portion 27a and a
second wall portion 27b (see FIG. 31) to be hardened.
The first wall portion 27a and the second wall portion 27b
are formed using polyphenylene ether. This ensures thin-
ning thicknesses compared with a case that uses glass
epoxy resin with a copper foil. The first wall portion 27a
and the second wall portion 27b do not include metal,
thus eliminating a need for wiring with a housing and a
ground to facilitate the fabrication.

[0079] Asillustratedin FIG. 29, at an outer edge shape
of the ultrasound transducer 27, an angle 64 that forms
acorner portion closest to a balloon pipe line 215¢ formed
at the ultrasonic functional portion 215 is formed larger
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than angles (for example, an angle 8,) of other corner
portions. Thus, this can restrain thinning of a wall thick-
ness of the housing of the ultrasonic functional portion
215 by the balloon pipe line 215¢ to ensure strength of
the housing. This can also improve storing ability of the
components inside the ultrasonic functional portion 215.
[0080] FIG. 32is a drawing schematically illustrating a
configuration of a main part of the ultrasound transducer
in the endoscope system according to the second em-
bodiment of the present invention, and a drawing illus-
trating an array of the piezoelectric elements 271, the
first acoustic matching layers 272, and the second acous-
tic matching layer 273. When an element width of the
piezoelectric element 271 in an arranging direction (a
scanning direction) of the plurality of piezoelectric ele-
ments 271 is d3, and a groove width between the piezo-
electric elements 271 adjacent to one another in the ar-
ranging direction is d4, a relation that d4/d3 < 0.4 is sat-
isfied. The satisfaction of this relation maintains the
number of elements and a pitch and reduces a curvature
radius of the ultrasound transducer 27 to restrain deteri-
oration of the image quality, thus ensuring downsizing
the ultrasound transducer 27.

[0081] FIG. 33 is a drawing schematically illustrating a
configuration of a main part of the inserted portion in the
endoscope system according to the second embodiment
of the present invention, and a partial cross-sectional
view illustrating a configuration at the distal end side of
a cable that contains one or a plurality of signal cables
that extend from the ultrasound transducer 27, as one
example. FIG. 34 is a cross-sectional view of a cable
sheath taken along the line D-D illustrated in FIG. 33.
The following describes the configuration at the distal
end side of the cable. The proximal end side (a universal
cord side) also may have a similar configuration.

[0082] As illustrated in FIGS. 33 and 34, a cable 217
includes a comprehensive shield 217b that is a metal
braid that coats a part except for the distal end side, of
a coaxial cable bundle 217a that contains one or a plu-
rality of signal cables that extend from the ultrasound
transducer 27, a cable sheath 217c that coats the com-
prehensive shield 217b over an approximately entire
length, except for a part of the proximal end, a first coated
portion 217d that coats a part at the distal end side of the
coaxial cable bundle 217a and including a border be-
tween the coaxial cable bundle 217a and the compre-
hensive shield 217b, a second coated portion 217e that
coats the coaxial cable bundle 217a and the distal end
side of the first coated portion 217d, a protective member
217f that includes the border between the coaxial cable
bundle 217a and the comprehensive shield 217b in the
radial direction and coats the cable sheath 217c, the first
coated portion 217d, the second coated portion 217e,
and at least a part of a fourth coated portion 217h de-
scribed later, a third coated portion 217g that coats a part
except for both ends, of the protective member 217f, and
the fourth coated portion 217h that coats the cable sheath
217c.
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[0083] The cable sheath 217cis provided over a whole
circumference and the approximately entire length of the
comprehensive shield 217b. The cable sheath 217c is
formed with a material that fulfills withstand voltage per-
formance, or formed so as to have a thickness that fulfills
the withstand voltage performance.

[0084] The first coated portion 217d, the second coat-
ed portion 217e, the third coated portion 217g, and the
fourth coated portion 217h are formed using heat shrink-
able tubes. The first coated portion 217d prevents dam-
age of the coaxial cable bundle 217a and the second
coated portion 217e due to unraveling of the metal braid
at a part exposed from the cable sheath, of the compre-
hensive shield 217b. The second coated portion 217e
electrically insulates the distal end side of the coaxial
cable bundle 217a. A comprehensive cable coupled to
the first connector portion 251 has a configuration iden-
tical to that of the first coated portion 217d.

[0085] The protective member 217f, which is formed
using polyimide or the like, is provided over a half cir-
cumference of the cable 217. When the third coated por-
tion 217g is removed, in a case where the third coated
portion 217g is cut using an edged tool, the protective
member 217f prevents damage of the cable sheath 217c,
the first coated portion 217d, the second coated portion
217e, and the fourth coated portion 217h. The disposition
only over the half circumference restrains the cable 217
from increasing a diameter.

[0086] The third coated portion 217g, which is formed
with a heat shrinkable tube, forms an outer-most coat of
the cable 217. For this heat shrinkable tube, a material
that fulfills the withstand voltage performance or a mate-
rial having a thickness that fulfills the withstand voltage
performance is employed. The third coated portion 217g
electrically insulates the cable 217 at this coated part.
[0087] The fourth coated portion 217h, whichis formed
using a heat shrinkable tube, is provided over the whole
circumference and the approximately entire length of the
cable sheath 217c. The heat shrinkable tube is preferred
to be formed using a transparent material. The formation
of the fourth coated portion 217h ensures preventing the
damage of the cable sheath 217c.

[0088] Thus, the present invention includes various
embodiments without departing from the technical scope
disclosed in the claim.

Industrial Applicability

[0089] Asdescribed above, the endoscope system ac-
cording to the present invention is effective for easily re-
moving the water-resistant cap from the electric connec-
tor portion of the endoscope whose inside is in the neg-
ative pressure state.

Reference Signs List

[0090]
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1 ENDOSCOPE SYSTEM

2 ENDOSCOPE

3 WATER-RESISTANT CAP

21 INSERTED PORTION

22 OPERATING UNIT

23 UNIVERSAL CORD

24 CONNECTOR

31 CAP MAIN BODY

31a SIDEWALL PORTION

31b BOTTOM PORTION

31c APERTURE PORTION

31d RIB

32 FIRST PACKING

32a CONVEX PORTION

33 CAM MAIN BODY

33a LOCKING GROOVE

34 SECOND PACKING

241, 241a FIRST CONNECTOR PORTION

242 SECOND CONNECTOR PORTION

2411 COUPLING PORTION

2411a BASE PORTION

2411b AIRTIGHTNESS PORTION
2411c, 2411k REDUCED DIAMETER PORTION

2411d, 2411e, 24111, 2411g, 2411h, 2411i, 2411j,

2411m CUTOUT PORTION

24111 EXPANDED DIAMETER PORTION

2412 PROTRUDING PORTION

2413 LOCKING PIN
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Claims

1.

An endoscope system comprising:

an endoscope including an inserted portion to
be inserted into an inside of a subject and a con-
nector portion for electrically coupling to an ex-
ternal connector, the endoscope being config-
ured to observe the inside of the subject; and
a water-resistant cap configured to be airtightly
installed at the connector portion, wherein

the connector portion includes:

a base portion having a tubular shape;

a tubular sleeve portion extending from the
base portion and having a diameter smaller
than a diameter of the base portion; and
an airtightness release portion provided at
an end portion of the sleeve portion and con-
figured to release an airtight state between
the connector portion and the water-resist-
ant cap,

the water-resistant cap includes:

a tubular cap main body having a closed
bottom at one side; and

an abutting portion provided inside the cap
main body and configured to abut on the
sleeve portion, and

when the water-resistant cap is installed at the
connector portion, the endoscope system takes
any state of a first state where the abutting por-
tion abuts on the sleeve portion on a side of the
base portion with respect to the airtightness re-
lease portion to hold an airtightness between
the water-resistant cap and the connector por-
tion, and a second state where the abutting por-
tion abuts on or faces the sleeve portion includ-
ing the airtightness release portion to make non-
airtight between the water-resistant cap and the
connector portion.

2. Theendoscope system according to claim 1, where-

in the sleeve portion includes:

an airtightness portion that extends from the
base portion, has a tubular shape having a di-
ameter smaller than the diameter of the base
portion, and is configured to be airtightly coupled
to the abutting portion; and

a reduced diameter portion that has a tubular
shape that extends from an end portion of the
airtightness portion, the end portion of the air-
tightness portion being at a side different from
the side of the base portion, the reduced diam-
eter portion having an outer peripheral surface
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with a diameter decreasing toward a distal end,
and

the airtightness release portion is provided at the re-
duced diameter portion.

The endoscope system according to claim 2, where-
in

the airtightness release portion has a cutout shape
where the sleeve portion is cut out from a distal end
toward a proximal end.

The endoscope system according to claim 3, where-
in

the airtightness release portion has a chamfered end
portion continuous with the distal end of the sleeve
portion.

The endoscope system according to claim 2, where-
in
the airtightness release portion has a hole.

The endoscope system according to claim 2, where-
in

the airtightness release portion has a concave shape
where a part of the outer peripheral surface is de-
pressed to an inner peripheral side.

The endoscope system according to claim 6, where-
in

the airtightness release portion is formed such that
a part of the outer peripheral surface is circumferen-
tially depressed to the inner peripheral side.
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